
r,rb f,xercise 7G Sotution an|t Gas StoichioEecy
h tLG cr oi sbichioneuy, borh solu.ion . sas elcul.tioF aE
decded. The dcrim is El,red ro tne pBdiel chcmiltry 01b.kitrg
iFisft 7.r3). A proicci, srudenrs srudy thc r..ction ot b.ting
sda is.dilD hydrcs€n slbonlrel .nd hydochlo c lcid to pbducc
sodiDm chlorid€, carbon dioxidc, and w.tc!. Complrtc the
Prediction of th€ invc*tatio! rcpo(.

wlai volume of c*bon dioxidc 33s at 100 kPa .nd 35'C is prcduce'l
by the compleie leactio. of s0 nL ol a 0.200 mol/L bakins soda
solution with €xccss hydrochlo c acidi

tl THE sorvAY PRocESs:A CASE STUDY
The worldwide ploduction oi Elas md sorp requnca in3e dmounts ol
sodim dbmte, or sod,,sn iFisure 7.lal. Until the l,re 1700s, the
n,in some ol sodiun c,rhonde w.s buhcd Dlans, the ash.s w€E
nixed virh w,rerund ih€ sod! 3sh wss cxr.ctcd, Dunng rhe l9th
century i. Frsce, { idus.rhl mcthod c6U€d the llBllnc pr4.ss wd
developed Ior prcdu€tng soda sh, bur this proce$ rcquked blhing .
loi oI coal, wlich w.s cxpersivc. Ut .lso causcd conridcrablc air
polutid, but at the time this was no. .onsid.nd to bc . pmblcm.l rn
1365 Edest Solv,, / 8€lsir (hetusr, be$n ro p.rler rhc rmmodr
sod! pr@€ss lor the production of sod. .sh, .nd ir 1867 Solv.y's
tn6s w.s irsbled for rhc fi6t timc in hir small l.ctory in Bclgjum.

since the LeBlanc process wrs so lirmly cstrblishcd, the new
solvay procGs &d not Bain imnedirt. ,ccept.ne. Bur lhc cGr ot the
ncv process was one tbnd rhe cGt oi d. old LcBLnc pr6ccss, 30
(orv r )  p ,o r rs - ,os  p r ,n r .  se ,e  evcn,uJ l ty  bur l i  rn  cve iy  n3 'o r
indusri,lized couiry. Tie wide uc ol his invcntion bFurh! Solv.r a
sst deaL oI non€y, buch oI which he chann€ll€d into philanthrcpic
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Th€ oYerall reaction in lhc solv.y
c . rbonatc  .nd  sod iun  c l lo r idc ,  i s
stontancou sly at bom tcmpcraturc.

proccss, involving c.lciun

CaCOtr") + 2N.Cl,{ + MrCO.,{ + Crcllq

Imadne addins c6,1k to a salt $olution - no rc.ction occuB, []ow
den c.n this Eaction be implemcntcd jndu*ri.lly to produce l!rye
qu,ntiti* oI sda ashr solvay's deskn involved rn indirc.t rcute with
3 sen$ oi intemediate ractiotu. Hh maior hrcdkthroqh involvcs a
G,ction dri ai tu* sldce seefl inprcbable.

NtLEco4a + Nacl!, J NIIIC\{ + NrHCo!,

what solvay discover€d by erD€rimcnt6tion is that in cold watcr
rnmoniun chloride has a hbhcr solubility th.n rcdiun hyd.os.n
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